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DETAILED ACTION 

Claim Objections 

1 . Claim 1 5 is objected for minor informalities: 

Regarding dependent claim 15, the preamble of a system is not consistent with 
the preamble of the independent claim of an apparatus. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-2, 4, 6-9 and 11-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Suzuki et al. (PGPUB 2002/0154041), hereinafter referenced as 
Suzuki. 

Regarding claims 1 and 14, Suzuki discloses a method and apparatus of 
generating a monaural signal comprising a combination of at least two input audio 
signals, said method comprising the steps of: 

dividing said at least two input audio signals into a plurality of sequential 
segments (divides the signals; column 2, paragraph 0018 with column 5, paragraph 
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0085); 

summing, for each of the sequential segments of said audio signals, 
corresponding frequency components from respective frequency spectrum 
representations for each audio signal to form a set of summed frequency components 
for each sequential segment; for each of said plurality of sequential segments (sum; 
column 6, paragraph 0109), 

calculating, for each of the sequential segments a correction factor for each of a 
plurality of frequency bands (i) as function of the energy of the frequency components of 
the summed frequency components in said band (equation) and the energy of said 
frequency components of the input audio signals in said band (equation) (computing 
section; column 5, paragraph 0093); 

correcting each summed frequency component as a function of the correction 
factor (m(i)) for the frequency band of said component (correction information; column 
5, paragraph 0087); and 

outputting said corrected summed frequency components as said monaural 
signal (monaural signal; column 3, paragraph 0039 with column 5, paragraphs 0085- 
0088 and column 8, paragraph 0128 and column 10, paragraph 0159). 

Although Suzuki does not specifically recite the exact equations as disclosed, it is 
old and well known in the art of speech coding that Suzuki's equations are a obvious 
variants. 

Regarding claim 2, Suzuki discloses a method further comprising the steps of: 
providing a respective set of sampled signal values for each of a plurality of 
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sequential segments for each input audio signal (column 5, paragraph 0085); and 

transforming, for each of said plurality of sequential segments, each of said set of 
sampled signal values into the frequency domain to provide complex frequency 
spectrum representations of each input audio signal (transform; column 5, paragraph 
0088). 

Regarding claim 4, Suzuki discloses a method further comprising the step of: 
converting, for each sequential segment, said corrected frequency spectrum 

representation of said summed signal frequency components into the time domain 

(spectrum; column 9, paragraph 0147). 

Regarding claim 6, Suzuki discloses a method wherein two input audio signals 

are summed, and wherein said correction factors (m(i)) are determined according to the 

function: 

(equation) (column 8, paragraphs 0127-0132) 
Regarding claim 7, Suzuki discloses a method wherein two or more input audio 
signals (X.sub.n) are summed according to the function: 

(equation) (column 8, paragraphs 0127-0132) 
wherein C(k) is the correction factor for each frequency component and wherein 
said correction factors for each frequency band are determined according to the 
function: 

(equation) (column 8, paragraphs 0127-0132) 
wherein wn(k) comprises a frequency-dependent weighting factor for each input 
audio signal. 
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Regarding claim 8, Suzuki dislcoses a method wherein w.sub.n(k)=1 for all input 
audio signals (1.00; column 6, paragraphs 0099-0103 and column 8, paragraph 0127). 

Regarding claim 9, Suzuki discloses a method wherein w.sub.n(k).noteq.1 for at 
least some input audio signals (column 6, paragraphs 0099-0103). 

Regarding claim 11, Suzuki discloses a method further comprising the steps of: 

determining, for each of said plurality of frequency bands, an indicator of the 
phase difference between frequency components of said audio signals in a sequential 
segment (difference; column 10, paragraph 0130); and 

prior to summing corresponding frequency components, transforming the 
frequency components of at least one of said audio signals as a function of said 
indicator for the frequency band of said frequency components (transform; column 5, 
paragraph 0088). 

Regarding claim 12, Suzuki discloses a method wherein said transforming step 
comprises operating the following functions on frequency components of left and right 
input audio signals: 

(equation) (column 5, paragraph 0085 with column 8, paragraphs 0127-0132) 
wherein 0 c 1 determines the distribution of phase alignment between the said 
input audio signals. 

Regarding claim 13 Suzuki discloses a method wherein said correction factor is 
a function of a sum of energy of the frequency components of the summed signal in 
said band and a sum of the energy of said frequency components of the input audio 
signals in said band (energy; column 1, paragraphs 0011-0014). 
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Regarding claim 15, Suzuki discloses an audio coder (coding; column 8, 
paragraph 0128). 

Regarding claim 1.6, Suzuki discloses Audio apparatus comprising an audio 
coder and a compatible audio player (MS stereo; column 8, paragraph 0128). 

4. Claims 3 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Suzuki in view of Brennan et al. (USPN 7,1 10,554), hereinafter referenced as Brennan. 

Regarding claim 3, Suzuki discloses a method for generating a monaural signal, 
but does not specifically teach wherein the step of providing said sets of sampled signal 
values comprises: 

combining, for each input audio signal, overlapping segments into respective 
time-domain signals representing each input audio signal for a time window. 
Brennan discloses a method comprising: 

combining, for each input audio signal, overlapping segments into respective 
time-domain signals representing each input audio signal for a time window 
(overlapping; column 1 1 , line 6 - column 12, line 29), to provide equal or greater signal 
processing capability. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Suzuki's method wherein it combines 
overlapping segments, as taught by Brennan, to result in faster convergence and 
improved overall effectiveness of the signal processing application (column 2, lines 35- 
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54 and column 3, lines 33-45). 

Regarding claim 5, Suzuki discloses a method for generating a monaural signal, 
but does not specifically teach a method further comprising the step of: 

applying overlap-add to successive converted summed signal representations to 
provide a final summed signal. 

Brennan discloses a method comprising: 

applying overlap-add to successive converted summed signal representations to 
provide a final summed signal (column 4, lines 22-67), to provide equal or greater signal 
processing capability. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Suzuki's method wherein it applies overlap-add, 
as taught by Brennan, to result in faster convergence and improved overall 
effectiveness of the signal processing application (column 2, lines 35-54 and column 3, 
lines 33-45). 

5. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Suzuki 
in view of Nakajima et al. (USPN 5,740,523), hereinafter referenced as Nakajima. 

Regarding claim 10, Suzuki discloses a method for generating a monaural 
signal, but does not specifically teach a method wherein the correction factor for each 
frequency component is derived from a linear interpolation of the correction factors for 
at least one band. 
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Nakajima discloses a method wherein the correction factor for each frequency 
component is derived from a linear interpolation of the correction factors for at least one 
band (linear interpolation; column 9, lines 55-67 and column 11, line 59 - column 12, 
line 1 1), to allow easy adjustment. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Suzuki's method wherein the correction factor for 
each frequency component is derived from a linear interpolation of the correction factors 
for at least one band, as taught by Nakajima, to allow the receiving conditions to be 
adjusted easily and reduce variability among units of the receiving condition (column 2, 
lines 33-64). 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

• Kane et al. (USPN 5,982,901) disclose a noise suppressing apparatus. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jakieda R. Jackson whose telephone number is 571- 
272-7619. The examiner can normally be reached on Monday, Tuesday and Thursday 
7:30 a.m. to 5:00p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Hudspeth can be reached on 571-272-7843. The fax phone number 
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for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JRJ 

April 27, 2007 . 
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SUPERVISORY PATENT EXAMINER 
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